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AMENDMENT 



Please enter the following amendments to the claims without prejudice, without 
admission, without surrender of subject matter, and without any intention of creating any 
estoppel as to equivalents, as follows: 

In the Claims; 

1. (Currently Amended) Continuous A method of continuous microencapsulation or 
multi-microencapsulation process of biologically active materials by means of in situ in situ 
interfacial polymerization charact e riz e d in that the proc e ss is p e rform e d under continuous 
agitation [[and]] wherein the method comprises the following st e ps : 

(a) in a first st e p a wat e r phas e is e mulsified into an oil phas e ; wher e in 
forming a water in oil emulsion comprising a water phase, an oil phase, a polymerization 
initiator, an emulsifier and at least one biologically active ingredient(s\ wherein: 



hydrocolloid is add e d to the emulsion, wh e rein th e hydrocolloid is polym e rizable du e to th e 
polym e rization initiator, this producing a phas e inv e rsion and the polym e rization and 
crosslinking of th e polym e rizabl e hydrocolloid(s) onto th e wat e r in oil dropl e ts adding an 
aqueous solution or dispersion containing at least one hydrocolloid(s) which is polymerizable 
due to the polymerization initiator and thereby producing a phase inversion whereby there are 
drops of water in oil and polymerization and cross-linking of the hydrocolloidfs) onto the drops 
of water in oil ; 

(c) in a third step, a solution or disp e rsion in wat e r that contains at l e ast on e protectiv e 
colloid is add e d that begins to b e d e posit e d on the surfac e of th e drops of wat e r in oil, and to 



solution or dispersion containing at least one protective colloid(s) and thereby depositing the 
protective colloid(s') on the surface of the drops of water in oil, whereby the protective colloid(s) 
polymerizes and cross-links with itself and the hydrocolloid(s) ; 




s e cond st e p, a solution or disp e rsion in water that contains at l e ast 




adding an aqueous 
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(d) in a fourth step, a solution or disp e rsion in wat e r of a surfactant is add e d to allow a 
r e duction of th e siz e of th e wat e r in oil drops; 

(e) in a fifth st e p, during th e proc e ss of r e duction of size, the partially form e d 
microcapsules ar e deaglom e rat e d and r e aglom e rat e d, such that an e nclosur e of drops insid e 
bigg e r drops eventually happ e ns adding an aqueous solution or dispersion containing a surfactant 
and thereby reducing the size of the water in oil drops, whereby microcapsules or multi- 
microcapsules having a wall and suspended in water result ; and 

(f) wh e n e nough tim e has pass e d in ord e r that th e oil and/or water in oil drops are 
cov e red by at l e ast one hydrocolloid and at least on e prot e ctiv e colloid, th e t e mp e rature is 
incr e as e d in order to strength e n th e wall of th e form e d microcapsules or multi microcapsul e s 
susp e nded in wat e r subjecting the microcapsules or multi-mi crocapsules having a wall and 
suspended in water to a temperature increase to strengthen the wall . 

2-4. (Canceled) 

5. (Currently amended) Proc e ss of microencapsulation The method according to claim 1^ 
charact e riz ed in that wherein the hydrocolloid(s) of th e second st e p and or the protective 
colloid(s) of th e third step ar e chos e n from th e group: comprise a chitosan[[s]], a starch, a 
dextrin[[s]], a_cyclodextrin[[s]], a cellulose[[s]], a pectin[[s]], an agar, an alginate[[s]], a 
carrageen[[s]], a gelatin[[s]], a seed gum[[s]], a xanthan gum, a guar gum, an acacia gum, an 
arabic gum, a Caraya gum, a Cerationia siliqua gum, a Pysllium gum, a gelatin, a tragacanth[[s]], 
a lignin, a lignosulfonate[[s]], a saponine[[s]], a galactomanan[[s]], an arabanogalactam[[s]], a 
beta-glucan[[s]], an inuli n; in all th e ir isom e ric and st e r e ochemical forms, in all th e ir variations 
r e garding quantity and proportion of monomers or oligom e rs constituting the hydrocolloid, in 
th e ir natural or derivatiz e d forms, and as th e ir salts of metal cations or nitrogenat e d, sulfurat e d or 
phosphorinat e d d e rivativ e s , an albumin, polyarboxylate[[s,]] or_a poliL-lactid. 

6-13. (Canceled) 

14. (Currently amended) Proc e ss of micro e ncapsulation of biologically activ e mat e rials 
according to The method of claim 1 , characteriz e d in that wherein the aqueous solution [[of]] 
containing at least one hydrocolloid(s) contains comprises a binary or ternary mixture of the 
hydrocolloids. 

15-22. (Canceled) 
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23. (Currently amended) Proc e ss of microencapsulation The method according to claim 
1, charact e riz e d in that after th e wherein the method comprises drying [[of]] the microcapsules or 
multi-microcapsules ^ — these — are and then r eformulating [[ed]] and dispersing[[ed]] the 
microcapsules or multi-microcapsules in an oil phase or in a gel or in a[[ny]] semi-solid material 
or an ethanolic solution or another organic solvent. 
24-39. (Canceled) 

40. (Currently amended) Proc e ss of micro e ncapsulation of biologically activ e mat e rials 
The method according to claim 1 , charact e rized in that at l e ast one of wherein the biologically 
active mat e rials pr e sent in th e formulation consist in ingredients comprise a p robiotic bacteria^ 
optionally acid lactic bact e ria and mor e pr e ferably chos e n among th e group: Lactobacillus cas e i., 
L. acidophilus, L. rhamnosus, L. paraca se i, L. gasseri, L. f e nn e ntum, L. plantarum, L. salivarius, 
L. crispatus, L. bulgaricus, L. f e nn e ntum, L. reut e ri, Bifidobact e rium infantis, B. bifidum, 
Str e ptococcus t e nnophilus, S. bovis, Ent e rococcus durans, E. faecalis, E. — Gallinarum, 
Esch e richia coli, Propionibact e rium fr e ud e nr e ich e ii, or bact e ria or fungi or y e asts g e n e tically 
modifi e d in that th e b e n e ficial g e n e s charact e rizing the ben e ficial prop e rti e s of probiotic 
bact er ia hav e b ee n ins e rt e d . 

41-83. (Canceled) 

84. (Currently amended) Process of micro e ncapsulation according to The method of 
claim 1 charact e riz e d in that it wherein the method is carried out under reduced pressure. 

85. (Currently amended) Proc e ss of microencapsulation according to The method of 
claim 1 charact e riz e d in that it wherein the method is carried out in the presence of an inert gas. 

86. (Currently amended) Proc e ss of microencapsulation according to The method of 
claim 1 charact e riz e d in that it wherein the method is carried out protected from visible or 
ultraviolet light. 

87. (Currently amended) Proc e ss of micro e ncapsulation according to The method of 
claim 1 charact e riz e d in that wherein the continuous agitation is th e e mulsions and r e duction of 
particl e siz e ar e performed at an agitation speed of 3000 to 25000 rpm. 

88. (Currently amended) Proc e ss of micro e ncapsulation according to The method of 
claim 1 charact e riz e d in that the size of th e wherein droplet[[s]1 size in [[of]] the water in oil 
emulsion of th e first step is [[of]] 50-500 um. 
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89. (Currently amended) Process of micro e ncapsulation according to The method of 
claim 88 charact e riz e d in that th e siz e of wherein the droplet[[s]] size of th e e mulsion of th e first 
step is 70-200 urn. 

90. (Currently amended) Proc e ss of microencapsulation according to The method of 
claim 1 characteriz e d in that wherein the hydrocolloid(s) of th e s e cond st e p and the protective 
colloid(s) of th e third st e p are added together in the form of an aqueous solution or dispersion. 

91. (Currently amended) Process of microencapsulation according to The method of 
claim 1 charact e rized in that wherein the protective colloid(s) belong to [[the]] a chemical group 
of hydrocolloids. 

92. (Currently amended) Proc e ss of microencapsulation according to The method of 
claim 1 charact e riz e d in that wherein the oil phase is compris e d of comprises an hydrogenated 
oiL. [[or]] a wax a or a honey. 

93. (Currently amended) Proc e ss of microencapsulation according to The method of 
claim 1 charact e riz e d in that wherein on e of the emulsifier[[s]] us e d is bas e d in comprises a soya 
containing compound[[s]]. 

94-95. (Canceled) 

96. (Currently amended) Proc e ss of micro e ncapsulation according to The method of 
claim 1 charact e riz e d in that wherein the emulsifier us e d in th e fourth st e p has a HLB of 12-14. 

97. (Currently amended) Proc e ss of microencapsulation according to The method of 
claim 1 charact e riz e d in that wherein the hvdrocolloid (s) comprises a xanthan gum is add e d at 
any stag e of th e proc e ss wh e r e in a hydrocolloid is us e d . 

98. (Currently amended) Proc e ss of micro e ncapsulation according to The method of 
claim 1 charact e riz e d in that wherein the hydrocolloids us e d in s e cond st e p ar e of th e typ e of 
hydrocolloid(s) comprises an alginate[[s]]. 

99. (Currently amended) Proc e ss of micro e ncapsulation according to The method of 
claim 1 charact e riz e d in that wherein the protective colloid(s) [[is]] comprises an arabic gum. 

100. (Currently amended) Proc e ss of microencapsulation according to The method of 
claim 1 characteriz e d in that wherein it is added a further biologically active ingredient(s) in any 
st e p of the proc e ss, is added in the form of a solution, dispersion or emulsion. 
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101. (Currently amended) Proc e ss of micro e ncapsulation according to The method of 
claim 1 characteriz e d in that wherein the water phase[[s]] contain comprises at [[the]] most 40% 
of an alcohol of molecular weight up to 144 units of atomic mass. 

102. (Currently amended) Proc e ss of micro e ncapsulation according to The method of 
claim 1 charact e riz e d in that wherein the oil phase consists in comprises a fish oil with omega-3 
fatty acids s [[or in]] an arachidonic acid enriched oiL. or [[in]] a conjugated linoleic acid[[s]]. 

103. (Currently amended) Proc e ss of micro e ncapsulation according to The method of 
claim 1 charact e riz e d in that wherein the oil phase consists in comprises a vegetable oil extract of 
flax oil or Baraga spp. 

104. (Currently amended) Proc e ss of micro e ncapsulation according to The method of 
claim 1 charact e riz e d in that wherein th e hydrocolloids us e d for forming the wall , allow th e 
r e leas e of th e cont e nt of th e microcapsul e s breaks down at a pH lower than 3 . 

105. (Currently amended) Proc e ss of microencapsulation according to The method of 
claim 1 characteriz e d in that wherein the oil phase contains comprises vitamin E or ascorbyl 
palmitat e and at l e ast on e the water phase contains comprises ascorbic acid. 

106. (Currently amended) Proc e ss of micro e ncapsulation according to The method of 
claim 1 wherei n for it s us e in production of foodstuffs e nrich e d with biologically active 
mat e rials, charact e riz e d in that: 

the method is performed at about 30-70 °C, with the temperature increase being 

about 60- 100°C; 

the emulsifier is food grade; 

after subjecting the microcapsules or multi-microcapsules to the temperature 
increase, the method further comprises adding a food grade viscosity modifier; 
and, the microcapsules or multi-mi crocapsule have an average size of about 1-30 
fim. 

(a) the process is kept at about 30 70 °C until the finalization of the polym e rization and 
cross linking r e actions and th e n th e temp e ratur e is rais e d to about 60 100 °C in ord e r to cur e th e 
microcapsul e s; 

(b) th e final microcapsul e s hav e an av e rage siz e of about 1-30 um; 

(c) aft e r the curing st e p, it is add e d a food grade viscosity modifi e r; 

(d) during th e proc e ss only food grad e emulsifi e rs are used. 
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107. (Currently amended) Proc e ss of micro e ncapsulation according to The method of 
claim 1 charact e riz e d in that wherein it is add e d an additional st e p of the method further 
comprises microbiological stabilization by means of pasteurization, UHT, sterilization, 
ozonization, ultraviolet light or gamma rays irradiation or addition of antimicrobial chemical 
agents. 

108. (Currently amended) Proc e ss of micro e ncapsulation according to The method of 
claim 1 characterized in that wherein the method further comprises an additional drying st e p is 
mad e at th e e nd of th e proc e ss in ord e r to obtain dried the microcapsules or multi-microcapsules 
in the to form [[of]] a powder. 

109. (Currently amended) Process of microencapsulation according to The method of 
claim 1 charact e riz e d in that wherein at the end of the proc e ss, th e r e sulting susp e nsion of the 
microcapsules or multi-microcapsules having a wall and suspended in water [[is]] are lyophilized 
or spray dried. 

110. (Canceled) 

111. (New) The method of claim 1 wherein the biologically active ingredient(s) 
comprises: a Lactobacillus casei, a L. acidophillus, a L. rhamnosus, a L. paracasei, a L. gasseri, a 
L. fennentum, a L. plantarum, a L. salivarius, a L. crispatus, a L. bulgaricus, a L. fennentum, a L. 
reuteri, a Bifidobacterium infantis, a B. bifidum, a Streptococcus tennophilus, a S. bovis, a 
Enterococcus durans, a E. faecalis, a E. gallinarum, a Escherichia coli, or a Propionibacterium 
freudenreicheii. 

112. (New) The method of claim 1 wherein the biologically active ingredient(s) 
comprises a genetically modified bacteria, fungus or yeast. 
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